The S-curve is used to describe the dynamic relation between terms of trade and trade balance. As a result of previous works the S-curve relation was obtained for some developed and developing countries within the framework of their trade with the rest of the world. On the other hand for some countries this relationship is weak or there is no relationship. The possibility of "aggregation bias" problem of the previous works leads researchers to a make the same analysis at bilateral and industry level. In our work this relationship is investigated for Turkey at aggregate level with the rest of the world, with the developing and developed countries and at the bilateral level with the 20 important trade partners for the 2003Q1-2012Q4 period. The results of our analysis for Turkey show that there is a weak S-curve relation with the rest of the world and with the developing countries. On the other hand the relation is strong with the developed countries. At the bilateral level there is a strong S-curve relation in 14 out of 20 cases. 
Introduction
The impact of the currency depreciation on the trade balance is an empirically open question in international economics. This relation gathers around the Marshall-Lerner condition and the J-curve phenomenon in many empirical works. The Marshall-Lerner condition states that currency depreciation (devaluation) improves trade balance as long as the sum of import and export demand elasticity exceeds unity. On the other hand there have been cases in which trade balance continued to deteriorate despite the ML-condition was satisfied. (Bahmani-Oskooee, 1985:500-504) This fact led the researchers to focus on the short-run effect of the currency depreciation and on the post-depreciation (devaluation) time-path of the trade-balance which established a ground for J-Curve phenomenon. According to this approach the instant adjustment of the trade balance cannot be seen in the real trade flows because there are contract rigidities that take time to wear off and there is also time-lag that the consumers and producers take to adjust to changes in relative prices. In other words it may be trade balance deterioration in the short-run before the currency depreciation improves the trade balance in the long-run.
More recently, there has been a new concept about the relation between the trade balance and the terms of trade which was firstly introduced by Backus, Kehoe and Kydland. (Backus et al., 1994:84-103 ) They investigated the short-term term fluctuations in the trade balance and the terms of trade for 11 OECD countries from the perspective of a two-country stochastic growth model. They observed that the cross-correlation function for net exports and the terms of trade has an asymmetrical S shape in 7 of the 11 OECD countries. According to this observation the trade balance is negatively correlated with current and future movements in the terms of trade but positively correlated with past movements. (Backus et al., 1994:84) Subsequently Senhadji extended this pattern for 30 less developed countries (LDCs) and found out that the S-curve depicts the dynamic relation between terms of trade and the trade balance for LDCs fairly well. (Senhadji, 1998:128) Graphical inspection of the cross-correlation functions in both papers indicates a weak S-curve support for some countries. This observation caused BahmaniOskooee and Ratha to focus on the potential aggregation bias problem. The main idea here was that a country's trade balance (and/or terms of trade) could be deteriorating with one trading partner while at the same time improving with another. The aggregation could smooth out the fluctuations observed in the bilateral trade. (Bahmani-Oskooee and Ratha, 2007: 431) The possibility of this aggregation bias led Bahmani-Oskooee and Ratha disaggregate the data and reexamine the relation between trade balance and terms of trade on the bilateral basis. This new approach was introduced firstly with the examination of the US's trade relation with her 24 trading partners on the disaggregated data basis. The analysis indicates that the weak Scurve relation based on the aggregate data turns into a strong relation in 18 out of 24 trading partners of US at the bilateral level. (Bahmani-Oskooee and Ratha, 2007a:438-439) They investigate the same empirical regularity in the case of Ja-Yıl:8 Sayı:15, Yaz 2015 ISSN 1307 pan's bilateral trade with her 12 trading partner. According to the analysis the Sshaped bilateral cross-correlation function emerges in all cases, most notably with Canada, France, Italy, Germany, Philippines and Switzerland. (Bahmani-Oskooee and Ratha, 2007b:487-488 As far as we know our work will be the first empirical analysis that provides some results about the S-curve relation for Turkey on both aggregate and bilateral data level. The rest of the paper is organized as follows: Section 2 defines the data, definitions and methodology. Section 3 shows the S-curve relation for Turkey in four steps. First Turkey versus the world using aggregate data, second Turkey versus industrial countries, third Turkey versus developing countries and finally the bilateral S-curves between Turkey and her 20 trading partners.
Data, definitions and methodology
Using quarterly data, Turkey and her 20 trading partners (Belgium, Bulgaria, China, France, Germany, Greece, India, Iran, Israel, Italy, Japan, Korea, Netherland, Romania, Russia, Saudi, Spain, Switzerland, UK and US) are examined over the period 2003-2013. The relative importance of the trading partners can be seen in Table 1 based on their trade shares.
The aim of the analysis is to investigate the dynamic relation between terms of trade and trade balance based on the S-curve concept at aggregate and bilateral level. In line with Backus et al.(1994:84) the terms of trade is defined as the price of imports relative price of the exports, and trade balance is defined as the net exports (X-M) over GDP (both in nominal terms). Since data on bilateral basis for Turkey with her trading partners are not available, (the inverse of) the real bilateral exchange rate has been used as a proxy for the bilateral terms of trade following existing literature. Bilateral terms of trade is represented by the calculating the real bilateral exchange rate, defined as , where is the CPI in country A, is the CPI in Turkey and is the nominal exchange rate defined as Yıl:8 Sayı:15, Yaz 2015 ISSN 1307 Note: together these 20 countries accounted for 65 % of Turkey's trade with the rest of the world the number of country A's currency per Turkish Lira. According to this definition, an increase in the real bilateral exchange rate reflects a real depreciation of Turkish Lira. The data have been detrended using the Hodrick-Prescott filter with smoothing parameter =100. (Senhadji, 1998: 108) The computation of the lead and lag correlations of the detrended series has been calculated and plotted for negative lags and positive leads. The perfect S-curve relation can be described as an asymmetric crosscorrelation function which indicates positive relation for positive lags (leads) and negative relation for negative lags.
The cross-correlation functions
In this section the cross-correlation functions between terms of trade and trade balance will be examined for different cases of Turkey's trade at aggregate and bilateral level. Following previous works the existence of a potential aggregation bias problem is one of the main concerns of this paper too. Therefore two sets of S-curves will be presented according to the degree of disaggregation. The first set includes the S-curve relation of Turkey's terms of trade and trade balance with the rest of the world; with developed countries and with developing countries as a group. The second set includes various S-curve relations with the 20 trading partners of Turkey on bilateral level.
The inspection of the Turkish trade data in Fig 1 and Fig 2 indicates a weak S-curve relation with the rest of the world and with the developed countries. On the other hand there is evidence for an S-curve relation in Fig 3 with the developing  countries. Fig 4 presents the graphical inspection of the bilateral S-curves between Turkey and her 20 trading partners. The examination indicates bilateral S-curve relations in the majority of the cases. Especially this relation is strong with trade partners China, India, Italy, Iran, Israel, Greece, Netherland, Romania and Spain. In the cases of Belgium, France, Russia, UK and US there is also evidence for S-curve but relatively weaker than the previous countries. On the other hand there is no evidence for an S-curve in the cases of Turkey's trade with Germany, Japan, Korea, Saudi Arabia, Switzerland and Bulgaria. 4. Conclusion Backus et al. (1994) introduced a new way for analyzing the relation between terms of trade and trade balance which is called as S-curve relation. This concept is based on the horizontal S-curve which exists as a result of the graphically presentation of the past and future correlations of these two series. This finding was also supported by the work of Senhadji who confirmed this pattern for most of the developing countries. Bahmani-Oskooee and Ratha extended the literature by disaggregating the trade data and investigating the S-curve relation first at bilateral then at industry level. The examination of trade at bilateral level showed that the lack of the S-curve relation at aggregate data level gives place to a strong S-curve relation when the data are disaggregated. The analysis at industry level indicated the more the data is disaggregated the more obvious is the S-Curve relation. In line with the existing literature the same analysis was conducted in this paper for Turkey's trade with her 20 trading partners by using quarterly data between the years 2003-2013. The analysis at aggregate level exerts no support for an S-curve relation with the rest of the world and with the developed countries. On the other hand there is support for an Scurve relation with the developing countries. In order to overcome the possible aggregation problem the Turkish trade data was disaggregated and the result of the analysis shows an S-shaped bilateral cross-correlation function in 14 out of 20 cases.
The result is consistent with the existing literature at both aggregate and bilateral data level but on the other hand some questions about the S-curve relation remained unanswered. The cross-correlation functions show us that in some countries or in some industries the response of the trade balance is fast but in most of the cases it is slow. The causes of the differences in the adjustment speeds among countries and industries seem an interesting research area. As a second point the adjustment process before and after the exchange rate depreciation (devaluation) is in most of the cases too long to suggest a policy recommendation to suggest an exchange rate policy. Therefore almost the conclusion part of all works in the existing literature tells us only about the percentage of a strong or weak S-curve relation.
United Kingdom
United States
